A 47-year-old woman with a history of pellucid marginal degeneration was referred for management of hydrops and peripheral perforation of the right cornea. The initial management with cyanoacrylate tissue adhesive and bandage contact lens did not preclude aqueous leakage the next day. Amniotic membrane grafting using both a surgical graft and a bandage patch was thus performed in the operating room the following day. There was no aqueous leakage on the first postoperative day. The corneal integrity was restored with resolution of the corneal edema; and the visual acuity improved from 20/400 before surgery to 20/40 three months later. This case illustrates the clinical efficacy of amniotic membrane grafting as an effective alternative in the management of spontaneous corneal perforation resulted from pellucid marginal degeneration.
Introduction
Pellucid marginal degeneration is a non-inflammatory corneal ecstatic disorder characterized by inferior peri-* Corresponding author. pheral thinning with rare spontaneous perforation [1] - [6] . Surgical management in the acute phase can be challenging. Here, we presented a case in which we used cryopreserved amniotic membrane as a patch graft and a Prokera device as a biologic bandage to achieve surgical repair of the perforation.
Case Presentation
A 47-year-old female with bilateral pellucid marginal degeneration was referred to the Cornea Service at the Doheny Eye Institute for management of acute hydrops and spontaneous perforation of the right cornea. The patient presented with pain and photophobia of the right eye (OD) that began the morning of the day of presentation. She denied trauma and was evaluated by an ophthalmologist, who subsequently referred her for the management of a peripheral perforation of the right cornea. The patient suffered from pellucid marginal degeneration and wore rigid gas permeable contact lenses (RGPCL). She reported difficulty tolerating the RGPCL in the same eye for two days prior to presentation. She was not on any medication, and past medical history, family history and review of systems were unremarkable.
On examination, the uncorrected visual acuity was 20/400, right eye, and RGPCL-corrected visual acuity OS was 20/40, left eye. Pupils were reactive both eyes and no afferent pupillary defect was noted. Confrontational visual fields were full and the external examination was unremarkable. Slit lamp evaluation revealed right corneal hydrops with 8 mm by 2 mm inferior peripheral epithelial defect. Aqueous leakage was noted in the area of the epithelial defect, and the anterior chamber was flat. The right lens was clear. The slit lamp examination showed inferior peripheral thinning of the left corneal stroma. The right inferior corneal perforation was initially managed with cyanoacrylate tissue adhesive and a bandage contact lens. The anterior chamber deepened slightly after the tissue adhesive application. The patient was started on moxifloxacin four times a day in the right eye.
The next day, the patient's symptoms persisted. Slit lamp examination confirmed aqueous leakage around the tissue adhesive and a shallow anterior chamber. The patient consented with surgical repair of the perforation in the operating room the following day.
Under the operating microscope, we noted an edematous cornea and shallow anterior chamber (Figure 1(a) ). The cyanoacrylate tissue adhesive was debrided and the cornea denuded with 4% cocaine solution. One layer of cryopreserved amniotic membrane (Bio-Tissue, Miami, FL) was secured onto the cornea using fibrin tissue adhesive, and its corners were transfixated to the conjunctiva using interrupted 8-0 polyglactin sutures. A Prokera device (Bio-Tissue, Miami, FL), amniotic membrane on a polycarbonate symblepharon ring, was then mounted on top of the amniotic membrane (Figure 1(b) ). On the first post-operative day, the patient reported improvement in her symptoms. The slit lamp examination showed persistent corneal edema but a formed anterior chamber. The amniotic membrane dissolved over time. The polycarbonate ring was removed two weeks postoperatively. The patient improved gradually and she noted resolution of pain and photophobia (Figure 2(a) ) on postoperative month 3. The uncorrected visual acuity OD had improved to 20/40, and slit lamp examination revealed marked improvement in the corneal edema (Figure 2(b) ).
Discussion
Pellucid marginal degeneration is a non-inflammatory corneal ecstatic disorder characterized by inferior peripheral thinning producing high against the rule astigmatism. Acute hydrops due to rupture of Descemet's membrane is a recognized sequelae in pellucid marginal degeneration. Spontaneous perforation of the cornea in pellucid marginal degeneration is exceedingly rare but had been reported [1] - [6] . Hydrops and peripheral perforation present a unique challenge for surgical management with traditional penetrating keratoplasty in the acute setting. Cyanoacrylate tissue adhesive is an alternative temporizing measure to seal the perforation and facilitate deturgescence prior to surgical repair [7] . However, as demonstrated by this present case, it is not always possible to seal a large defect. A peripheral crescentic lamellar graft combined with concurrent central penetrating keratoplasty has been proposed as a surgical technique to repair advanced cases of pellucid marginal degeneration. Technical challenge would ensue in the setting of an acute perforation with hydrops [6] [8] . Herein, we present a case in which we used cryopreserved amniotic membrane as a patch graft and a Prokera device as a temporary bandage to achieve surgical repair of the perforation. Amniotic membrane is a unique tool in the armamentarium for ocular surface reconstruction [9] - [13] , as it offers several advantages in situations as illustrated in the present case. Firstly, commercial availability of amniotic membranes reduces the concern of donor cornea shortage. Secondly, amniotic membrane transplantation is technically facile, compared to a penetrating or lamellar keratoplasty. Thirdly, less surgically induced astigmatism by amniotic membrane transplantation improves visual rehabilitation. Finally, amniotic membrane grafting obviates the risk of allograft rejection that is common when corneal transplantation is performed in acute, inflamed and perforated status. Collectively, these advantages of amniotic membrane offer a viable surgical management option for cases presenting with large corneal perforation that is not amenable to initial management with cyanoacrylate tissue adhesive. 
Although the amniotic membrane grafting has successfully been used for treating corneal perforation caused by diverse underlying etiologies, the present case report is the first demonstration for pellucid marginal degeneration. 
